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Amino acid composition and nutritional value evaluation

of different buckwheat varieties in Shaanxi Province
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Shaanxi Provincial Center for Disease Control and Prevention, Xi’ an, Shaanxi 710054, China
Abstract: Objective To analyze the amino acid composition of nine representative buckwheat varieties in Shaanxi Province, to
compare the amino acid composition of different buckwheat varieties and make a nutritional evaluation, and to provide a basis for
reasonable diet selection of buckwheat.  Methods Nine representative buckwheat varieties in Shaanxi Province were selected
and grinded into flour. The content of amino acids in the buckwheat flour was detected and analyzed by automatic amino acid
analyzer. The nutritional values of proteins of different buckwheat varieties were evaluated by Fuzzy distinguish method, amino acid
score (AAS) method, chemistry score (CS) method and ratio coefficient of amino acid (RCAA) method.  Results Eighteen
kinds of amino acids were detected in 9 varieties of buckwheat flour. The total amount of amino acids ( TAA) ranged from
9.237 ¢/100 g to 16.287 g/100 g, and the value of essential amino acids/total amino acids (EAA/TAA) from 0.348 to 0.375. The
contents of functional amino acids and flavorful amino acids were dissimilar among the different varieties. The content of tryptophan
was 28.197 mg/g—44.521 mg/g, which was higher than that of whole egg protein (17 mg/g). The first limiting amino acid in the
nine varieties of buckwheat was methionine+cystine, and RCAA of phenylalanine+tyrosine ranged from 0.867 to 1.099, which was
the least deviation from the model value, followed by lysine, with a range of 0.751-0.914. The content of EAA (5.691 ¢/100 g) ,
fuzzy degree of nearness (0.891) and score of RCAA (48.083) of Xinong 1513 were the highest, and the composition of 8
varieties of EAA was optimum balance. The essential amino acid index ( EAAT) value of Tartary buckwheat was the highest
(0.891) , which was a good protein source. Wensha had the highest AAS (92.840) and CS (57.007) scores. Conclusion The
nine buckwheat varieties have a complete amino acid profile, but there are differences in amino acid composition and protein

nutritional value, which can be rationally developed according to different nutritional requirements. They are rich in phenylalanine+
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tyrosine, lysine and tryptophan. It can effectively improve the bioavailability of buckwheat protein by combining with foods rich in

methionine and cystine. All the evaluation methods show that Xinong 1513, Tartary buckwheat and Wensha are the three varieties

with the most popularization value.
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R2 PRITEARMFFEZE EAA 28 (mg/g)

R AR R AR HER HAR BARMER  RNER AR EER B

WHO/FAO #isXH 70 40 55 40 50 35 60 10 360

HEARE 86 54 70 47 66 57 93 17 490

Mgk 9976 66.885+1.865  36.348+0.779  61.142£0.003 38.500:0.227  48.289+0.493  24.100:7.885  79.450%3.715 38.2273.908  354.716+0.810
i 9978 66.220:1.069  35.661£0.700  60.086+1.030  37.819:0.610  48.017+1.304  24.958+6.433  80.500:1.269  39.5941.976  353.261+5.049
P 1513 67.749£0.036  36.635:0.020  63.116£0.273 38.300£0.458  47.859:0.756  31.540£2.577  82.840+1.735  28.197%0.215  368.131%3.387
345 66.583x0.027  36.700£0.072  59.534:0.015 38.2880.006  50.349:0.008  27.012¢0.052  76.853x0.056  35.533:0.228  355.3190.178
T 9940 70.213£0.026  41.8360.022  59.618+0.101 40.218£0.035  55.099+0.043  26.263:0.155  81.054x0.012  39.0910.178  374.302+0.297
VST 67.98820.011 41.053£0.093  60.634x0.177  40.729+0.097  55.077:0.288  28.048x0.119  76.400£0.535  44.521:0.584  369.929+0.010
SERRESE 66.103£0.044  36.218+0.014  59.993+0.093 38.425:0.017  49.985:0.003  30.587£0.024  74.186+0.225 36.261£0.225  355.4970.200
U pipNIIE 65.973:0.033  36.0260.036  59.425:0.022  38.679:0.040  49.884x0.033  29.445:0.095  74.940:0.044  38.203£0.070  354.372x0.041
T 67.4610.001 36.679+0.016  61.964x0.028  40.231:0.044  51.186+0.028  32.494x0.038  74.365:0.220  37.781x0.500  364.380+0.243

23 RABEFMLFN FUS A A BRI, 9 AN db A, PR 1513

2.3.1  BEHIINETEM AR At M E R WAL s, TEAR 9978 FAIK, P 5 HAth A
HIEEETE 0.861 ~0.891 ZH], A T 1, 5&®mE  ZRWASRIT¥E X (P<0.05), 105K 3,
AT, 5/ RS SR e AR L, 2R

Fz 3 BPEINATEE N EAA TEMIRIR15 55

TR B 14k 9976 17k 9978 g 1513 fhizz4 5 P4 9940 S TERKAF L UGNIIER etd]

p(a, u) 0.864£0.003<C  0.8610.006"  0.891:0.0042  0.870£0.001!  0.8820.001>  0.8760.001>¢  0.872£0.001!  0.869:0.001%  0.879+0.001"

AAS AR 95.550£2.664P¢  94.600+1.528¢  96.784+0.051¢  95.118+0.038P¢  100.305:0.0382  97.125:0.015"  94.433£0.063¢  94247+0.047¢  96.3730.002>
St Em 90.8711.948P¢  89.152¢1.750°  91.588+0.050"  91.749:0.181>  104.591:0.0542  102.632:0.232%  90.5460.036>  90.066+0.089"  91.698+0.041"
iR 111.1680.006P  100.248+1.872d¢  114.757+0.497  108.2440.027¢  108.396+0.183°  110.24420.322¢0  109.079+0.169%  108.045:0.040¢  112.6610.050"
HER 96.250£0.567"  94.547x1.524  95.9761.146"  95.719£0.016P¢  100.545:0.087¢  101.822:0.243*  96.0620.041>¢  96.6980.100>  100.579£0.110%
HER 96.5780.9869  96.034x2.6080  95.719+1.5124  100.6970.017>¢  110.199:0.086*  110.155:0.576*  99.969+0.005P¢  99.768+0.067¢  102.371+0.057"

Jes
A
=
+

=
oy
=

68.858+22.528%  71.308+18.380*  90.115£7.364*  77.179+0.150* 75.038£0.442¢  80.137+0.341*  87.391x0.069*  84.129+0.270* 92.840+0.109*

AR RRE AR 132.417£6.1912P  134.1672.115*  138.067+2.892%  128.089+0.094P¢  135.090£0.021%  127.333:0.892P¢  123.644£0.375¢  124.899+0.074¢  123.942+0.367°
BEm 382.267+39.076>¢  395.938+19.757>  281.973+2.1509  355.332:2.280¢  390.913:1.780P¢  445.206+5.841*  362.61042.254P¢  382.026+0.701P¢  377.814+5.004b¢
s RAR T1.773:2.168P¢  77.000£1.243b¢  78.778:0.042b¢  77.422:0.031P¢  $1.643:0.031°  79.055:0.012>  76.864£0.051¢  76.713£0.039°  78.443+0.002b¢
St aEm 67.312¢1.443b¢  66.039:1.296°  67.843+0.037"  67.962+0.134>  77.475:0.0402  76.02420.1722  67.071£0.026"  66.716+0.066>  67.924+0.030P
AR 87.346£0.005>¢  85.837x1.4719¢  90.166+0.390*  85.049:0.021¢  85.168:0.144°  86.621:0.253¢1  85.705:0.133%¢  84.8930.031¢  88.519+0.039"
AR 81.915£0.482>  80.465£1.297¢  81.682+0.975P¢  81.463:0.014>¢  85.570:0.074*  86.657:0.207%  81.755:0.035>¢  82.296+0.085>  85.599+0.093*
AR 73165:0.7479  72.753+1.9769  72.514x1.1460  76.286:0.013P¢  83.484x0.065°  83.451:0.437*  75.734x0.004P  75.582£0.050¢  77.554:0.043P
ERR AR 42.08113.8338  43.786:11.286*  55.334£4.5220  47.390£0.092°  46.076+0.272%  49.207+0.209%  53.661x0.042°  51.658:0.166*  57.007+0.067*
KRR+ R 85.430£3.9942>  86.559+1.365*  89.075:1.865*  82.638:0.061>c  87.155:0.013*  82.150:0.576P  79.770:0.242¢  80.5800.048  79.963+0.237°
fukad 224.863+22.986P¢  232.905+11.622>  163.866:1.2650  209.019+1.341¢1  229.949+1.047>¢  261.886:3.436°  213.300£1.326P¢  224.721£0.412P¢  222.244+2.943b¢
RCAA SLAR 0.713£0.053b  0.69820.034b¢  0.770£0.004*  0.7230.002 0.713£0.001P¢  0.661:0.003¢  0.710£0.002>¢  0.698+0.001>¢  0.702+0.003"¢
St Em 0.678+0.046" 0.658:0.034>  0.729:0.005*  0.698£0.003>  0.7440.001°  0.6990.005¢>  0.681£0.001>¢  0.667+0.001" 0.668+0.003>
HEm 0.829:0.038" 0.806:0.012>  0.914:0.0012  0.823+0.001" 0.771£0.002¢¢  0.751£0.0067  0.820£0.001>  0.800£0.001>¢  0.8210.004>
Ham 0.718+0.037" 0.698£0.034>  0.764£0.014*  0.728:0.0012>  0.715:0.001>  0.693:0.005>  0.722:0.0022>  0.716+0.001" 0.733£0.00420
HEm 0.720£0.040b¢  0.709:0.042¢  0.762:0.0172>  0.766:0.0012>  0.784x0.001*  0.7500.008>¢  0.752£0.0012b¢  0.739£0.0012P¢  (.7460.0032b¢
ERARER 0.510+0.144¢ 0.524£0.119P¢  0.717£0.054*  0.587:0.0022>¢  0.534:0.004>¢  0.546:0.001P¢  0.657£0.0022b¢  0.6230.0022b¢  0.676+0.0022"
ANERRE AR 0.988:0.001" 0.990:0.016"  1.09:0.017*  0.974£0.002>¢  0.961+0.001P  0.867£0.002¢  0.930£0.004>cd  0.925:0.001<d  0.903+0.006°¢
k=t 2.844£0.161°¢  2.919£0.022>  2.245:0.0309  2.702:0.013¢ 2780:0.0107¢  3,032:0.025*  2.727:0.012¢  2.830£0.003P  2.752+0.025¢
SRCAA 24.070£5.3520¢ 21,259+ 1.640°0  48.083£1.157  30.349£0.499P 27152041100 17.3931.0077  29.676:0.474P¢  25.482:0.1220d¢  28,775:0.988Ped
EAAI 0.826+0.033¢ 0.829+0.027¢  0.834+0.007°¢  0.831:0.001>¢  0.879:0.001*  0.891:0.001*  0.841x0.001>¢  0.8420.001>¢  0.866+0.0012"

AT A B BN DL a 2 £ BORR AR UORR T8 5 B, A5 T8 5 BE A F 2 805 [ A7 — VDAL 52 7 R bR T B9 80 ) 22 S TR v 2 7 X
(P>0.05) , S5RATHTA A IZTREARE PR B2 10 22 7 ST R L (P<0.05) .
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2.3.2 AASIEVEMEER 9O MRFRFEE B ENE
R + % G R A 00 S IR 1Y AAS 38 K T 100, (1% R 110
AAS B /2 WHO/FAO #0135 LA L e &R | = 5%
R MR I8 2 R AR (1) AAS {422 30 sl g K
T100, PHA 9940 152 2R | 5 5 2 IR A 451 2 PR 1Y
AAS f 5, MR R 2 100.305 ,104.591 F1 110.199; K #F
TR SRR N 2R AAS e, KK R £ 101.822 Fil
445.206; PU A< 1513 1) 81 22 8 TR P9 22 1R + 1 2 e 1)
AAS 5 KR K2 114,757 FI 138.067, BT A & Aep
EER+PEEFR) AAS FAK, 24/NTF 100, 45— PR il
IR, A A IR R E AW AAS W4, B R & A
92.840, Fi 429976 A% Ny 68.858 , 5 HaAth i) Fl 2 7] 22 57
TGt X (P>0.05) . £ 1, I B S R
{H'5 WHO/FAO BEUH AT — g 2288, WD i 2 11 o
B ERE, WER 3,

2.3.3  CSIEIFMMZER  BRGEmRLIAN, KA
EAA Y CS {H¥/NT 100, 45 A RIBR T Z LR, 455
FILTRAE CS PPN R R P I 22 M) AAS — 3, A
R+ 2 MR 1Y CS (B )N, b Fir A 57 22 10 55— PR 2 ik
PR, HAE M E M 2 A B CS P48, A T 42.281 ~
57.0072 18], BI5% 2 W &R H BT s SR A 5 2 r s
KA 0 B 8,9 AP Z R 22 R BG4
X(P>0.05), FIVH) CS (&, ki & EHE A
XL,k 3,

2.3.4 RCAAEVEMMESIR 55 1, SEAEAM LR
AR 7 L i sl A £ 5 ) 2 B R T A R ik
AN R AL A R &R . RCAA PPN
AT DAy T S5 A ot b 2 35 e O 2 A A P S
FEEE e EAA X8 A Y sg . 20 b5 SRR +
PR IR ) RCAA HAE 9 S22 th ¥ AR, )8 T4 —
PRI L IR, 76 P9 4¢ 1513 Hd s g 0.717, 1 E 4k
9976 HEAH 0.510, H W4 5 HAl 5 Fp 2 8] 22 571
AL FE L (P<0.05) . AN R+ 2R RCAA
AR T 1, SR IR 1 25 R BT A/, v A
9978 H i B AR BE e/ s (2RI RCAA B KT 1, A%
T B e, R SR SRR R,
W3,

9 FFEZEH UK 1513 [1) SRCAA =5k 48.083,
TRIEFER) SRCAA e fikhy 17.393, AT WLPH A4 1513 FI4E
SETR A O B R SR 1) o ik e e, 5 HC At &
LR GH5E L(P<0.05) . EAATVE R4 5
FEPRT BB 1, RFME A SR EAMEE
M, 9 FPFEZZIY EAAL {EHTE 0.826~0.891 Z [A] , JK 5
FERIPUAR 9940 [ EAAT ffmy, 5 Z (8] 22 57 oGt i

B (P>0.05) ; a4 9976 FIPH A 9978 f) EAAT £ ik,
P Z 2R TR E L (P>0.05) , K3 Pigk
9940 FIRE TP Y EAAT 4F 0.86~0.95 Z [], iy B U2
FIIR, A WA Y EAAL AT 0.75~0.86 Z (8], Ry 7] ]
B, WE 3,

3 W it

BYhEA B E R E R T2 R 4
BRI EAA BRI T AR 75 S SE R 158 X ]
7 RICHRE R A 1A R I R R 5 R g A g
IMTELEE, 9 FhFEdE 18 M LA 255 4 H FAA
L& 3 2 Ja R v — P B AR AR TR
AR O Bt = O R R, B B AR Sk B
AR, AR e TREEEARK, EAA S5
WHO/FAO #EIEE , 5 e HE AR — @ 205,
3 FPIEM 7 25— PR 2 B R Y oy B 2 e + e R
TP AAS Fil CS Wi, SRR IEE, EA
FRLELR GO, BRAR I, T BRI N 4 8 5507
1A % HEAER BB & A A, A B R 2=
PIHEL PR A Ak BB IR A R . IRIEE A
JE AR A S B RN SR — B Tk
Z W FEFRA B T4 5 2 TR AR i A e A R O
Rt HEFATE H R IR R IR 2245 T R S 0 o
RERARMRAR S 2 EE WESFEEA A
FIFHE A RAHEARA ) EH, AYE AR —
PR IR I A AR, W/ NEE | ok RS
YEY . SR, 3322 I R & AR £ 5 AN A R
P, R e R AR LR G B AIGAR R KO 2%
Fff 2R I 9 i A5 T AR LA R I 78 3R 24 S, Rl s
A5 —LLE R RBFEEH, Birih R & TSR R
AFRIRE R, FE LN L EORRIRE KON B
WEIT G EERMFEZRA B, AR HFE T
P R , 8 B R SR ) AR, R B —
BRAEW G 2 EAA =,

HASTE A, PEAR 9940 4 7 T EAA i AAS 1
KT 100, ANEA BRI, (H 5 2R+ Dt = BRI AAS 1
YA, BRI T AR A, (SRR Y AAS AT CS T
SYTERTA SR SR ZZ th B B, B WHO/FAO #5
X3 MEULE B e EmE A 2 50 F SRR
fEFEZTma e, BERmEEl, aERZn
Z: 5 NRA BTG 5, 7E DR B R4, 77 A TE &=, G R
IR e ne , VA R IEIE 4G, A U RO B 1
R T RS o T B D X 5 2 o A ROR) A
BRI FEALAAR B 2 R 1 B R AR
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SR, — Bl A BB TR (EL IR A — 2 AUERRE
8 2R NARN, EAA [k = Flid A 2 S 8UE H
BRI R ERAG, HOA 2 EAA B2 A0 L ek
TR B, SRR BRSO fe . Gl i RCAA
IEHEATVRAT 9 ARl b o T 2R + s R - B AR 5
B R R/, RN E R AE R N 2R N & R AL
P T A R , 5 T R — ke 5 B 2 A A
2 BURNNR , 2 S AR AR, vk
1513 (19 SRCAA {EL = T oAl A Bl D61 32 i Ff £ 2
T 14 A B i 2 A5 X TR ) 8 HRE R A
EAA (73 fe R ¥

LR b, IR R — R M A R R, B
PR AR TN T + T 2 R P (0 R 5 e 2 T, I LS
FUERITIT &, e 5 H AL S W 23 A . xF 9 4
Al IF 22 BEAT R L IR E SRV, S5 R BOR, PR
1513 KT MR v 3 4> il Al AU e {6, O
HPEAC 1513 AOBERR R vk, H0 20 1A TN 22 PR + I A TR
EERER, 5 AEE AL RS, EAA BI4K
eI, SR T PRI Dy 57 75 2 R R (5 2 R
R L AR S R A 0L B e
i R, 5 A E R 00 A R + D =R A R
Hlr, RIS T AR 35 AN () 57 22 it b ] 1) 22 1 0 i 22
St , FEoT I AR E TR SR A Al 5 BEEE P At
R EY BAn R AW EANZES MM E, RE
IR ML RS AT LI — YRR A
Fr 2 AN E SR B R B SRR R Rl AR I
SR, D TR B A2 4l AT A0 o 4 7 2 B AR 11
SEINE B IR LA

P
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